Amphetamine induces dendritic growth in ventral tegmental area dopaminergic neurons in vivo via basic fibroblast growth factor.
Dopaminergic neurons of the ventral tegmental area are implicated in the physiology of reward, and long-lasting changes in their function induced by exposure to psychostimulant drugs are related to the pathophysiology of drug abuse. It is not known, however, whether such changes are accompanied by morphological changes in these neurons. We characterized and labeled cells in slices containing the ventral tegmental area using whole-cell electrophysiological methods. Injections of saline or amphetamine were given to rats on postnatal days 10, 12 and 14 and individual neurons were examined one to four weeks later. We show that repeated exposure to amphetamine induces substantial dendritic growth of ventral tegmental area dopaminergic neurons in vivo. Furthermore, we show, by immuno-neutralization of endogenous basic fibroblast growth factor, that the amphetamine-induced increase in astrocytic basic fibroblast growth factor in the ventral tegmental area is essential for these morphological changes. We propose that the amphetamine-induced elaboration of the dendritic arbor of dopaminergic neurons leads to their increased excitability and contributes to compulsive drug-seeking and relapse.